Three-Dimensional Adaptive Optics-Assisted Visualization of Photoreceptors in Healthy and Pathologically Aged Eyes.
To visualize and characterize photoreceptor (PR) layers on a subcellular level in healthy and pathologically aged eyes using adaptive-optics optical coherence tomography technology (AO-OCT). AO-OCT scanning was performed within a 2° × 2° field of view, focused on the PR layer at different retinal regions in healthy aged eyes (n = 32 eyes/16 subjects; 62- to 85-years old), eyes with early to intermediate AMD (n = 16 eyes/8 subjects, 65- to 83-years old), and eyes with advanced nonneovascular AMD (n = 16 eyes/8 subjects, 61- to 84-years old). Areas of interest were determined by AO-fundus camera, which is part of the AO-OCT system and spectral-domain (SD)-OCT. PR integrity was evaluated in AO-OCT en face and cross-sectional images at the level of inner/outer segment junction (IS/OS) and cone/PR end tips (COST/ETPR). AO-OCT in healthy eyes showed clearly distinguishable and regular IS/OS and COST patterns and an inverse relation between cone density and eccentricity. In early to intermediate AMD, PR in between drusen showed more irregular patterns (P < 0.001) and slightly lower PR density (P ≤ 0.002). Drusen caused attenuated and distorted signals and a loss of PR mosaic. In advanced AMD, IS/OS and COST patterns were affected to different degrees between surrounding area, junctional zone, and atrophic area (P < 0.001), ranging from reduced PR densities to total signal loss. AO-OCT imaging allows the three-dimensional visualization of different PR layers in patients with AMD and age-matched healthy subjects. Thereby, AO-OCT provides a unique insight into PR morphology and shows potential to fill the gap between conventional OCT and histologic examination of the retina.